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Broadband
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International bandwidth
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Bandwidth demand



Statistics

For the current 210M users
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»<200Gbps on average! 250G maximurb

o 150Gbps is constant, probably due to automated p2p
applications

e daily fluctuations: peak from 21:00 to 23:00
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raffic Volume on core transport

*

% 500Gbps in Korea, while 1 Tbps in US (2007)

= If doubled every year, it grows 213 (8,192) times 13 years later (2020)
500Gb * 8,192 = 4,096 Tb = 4 Petabit

Optical Switch Fabric

% Scalable to 42 Petabit/sec, 32*(2562 X 2562) connectivityl)
< No problem in core transport ?

Interface for a traffic elephant
< 2.97Gbps for uncompressed high-vision like digital cinema?
% n*3Gig-to-the-home ?

*1) Optical Switching and Communications System Lab. UCDavis
*2) 3G-5DI: 3-qig Senal Digital Interface [standard:SMPTE 424M]




) Hacworld | Study: Internet could run out of capacity in two wears — Nozilla Firefox
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Study: Internet could run out of capacity in

two yea s - Hands on with Apple TV, Take Two

by Grant Gross, IDG News Serpdee | Mov 19, 2007 400 pm | 36 Comments ral =9
. Apple releases Aperture 2
Consurner and corporate use of the Internet could averload the current capacity and lead to
brown-outs in two years unless backbone providers invest billions of dollars in new infrastructure, ) » .
; 10.5.2 update shows Apple listens to
according to a study released Monday. users

%+ See all the latest Apple product reviews, news, and wideos

invest, according to the study, by Memertes Research Group, an independent analysis firm. In Marth
Aretica alone, backbone investments of 342 billion to $55 billion will be needed in the next three to
five years to keep up with demand, Nemertes said.

The study is the first to "apply Moore's Law (or something very like it) to the pace of application W
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net nentrality — Google Search net neutrality — Google News - EInternetleIs Realtime IT . _. Q -

. Odar surmmary
internetnews .com

REALTIME IT NEWS 5‘5‘1‘1‘“ numal"s

Hardware Software Mobility Web Content Search Government Dewveloper Business Storage E-Commerce HNetworking Security mm

InternetM ems. com == Hebaking

HOME ABOUT THE EVENT REGISTER

. . . ON MARCH 4TH, see how the network
FCC Continues to Wrestle With Net Neutrality will make their lives easier.

Comcast faces critics and federal regulators over traffic throttling, while
guestions loom regarding the FCC's authority in the matter.

February 25, 2005

By Titn Scannell & Mave stories by this author @

CAMBRIDGE, MASS, -- Is unregulated broadband netwaork

management a necessary evil, or a Pandora's box brimming with content
censarship, excessive bandwidth throttling and a range of discriminatory
practices by ISPs?

» Visit th

That is the primary issue facing the Federal Communications Commission (FCC)
and players on both sides of the political fence as they seek to find a common

ground in the area of Met neutrality, sparring over equal access to the Internet
and the right of network operators to “reasonably manage" their network and

Most Popular | | Hot Topics | | Blogs | | Opinion

¥ Adobe Brings Online World to Desktops

SiElllEEe } FCC Continues to Wrestle With Het Heutrality
¥ MetaRAM Bets on High-Capacity Memory Breakthrough
. . ¥ The Best Free Service You've Hever Used
. That debate came to the forefront during a public + Firefox Set Free in leeWeasel
'S hearing on broadband network management

We want to ¥ Howell Bids $205M For PlateSpin in Virtualization Push

practices hosted here on Monday by the Harvard

¥ SkyDrive Takes Flight
look back and be Law School. ¥ Microsoft Yanks Vista SP1 Update File
sure this does not . . . ¥ Microsoft Gives Students a Break With Free Software
become No During the hearing, Met neutrality advocates

: ¥ Intel Planning Six-Core Xeon Processor
hlasted recent actions by cable ISP Comcast, .

Country Far No : g S
d which they allege engaged in discrimninatory
Bandwidth., 99 broadband throttling activities with BitTorrent.

"Comcast should disclose more information,” said

Marvin aAmmori, general counsel for Free Press, a Washington, D.C.-based m
public interest aroun that filed a comblaint against Comcast with the FCC. ald=iidala =Y =AY a
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TF BitTorrent Developers Int. .. G ﬂInternetNews Fealtime IT Hews. .. @IETF Journal & IETF Journal

TorrentFreak

Home Archives About Contact Links

BitTorrent Developers Introduce Comcast Busting

-~

Encryption .
Ernesto m Stay informed with the
TorrentFreak o

Several BitTorrent developers have joined forces to propose a new protocol 42799 readers receive daily updates

extension with the ability to bypass the BitTorrent interfering techniques used by EREED SRR

Comcast and other ISPs. This new form of encryption will be implemented in
BitTorrent clients including uTorrent, so Comcast subscribers are free to share
again.

Torrent
The Al Mesy 2003 Vehicles - Vist The Interactive Wirtual Shoswroom!
v mitsubishicars. com

Full Disk Encryption
FinallySecure hardware or softyware based Full Disk Encryption is

here!
L Se sl d Lo m

Download speed slow 2
Accelerate for tarrents dovwnload Speedup 100% and protect HD.
v, softdhids. com

IT Security - Simplified

Secure your data, autherticate yvour users, and get back to
huziness!

L, wEEp e rn ehao e com

OpenPGP Server Encryption

AMI Direct sells and supports the Authora EDGE products. Peer To Peer Sharing
B00-444-7576 Fastest P2P Metwiark, Mavies & Music Unlimited Wersion Save 30%
v anidirect.com Herel

BitTarentlownloads. comfnlimited
5
Ad le
IDrive - Onling Backup

Fast, Secure and Automated Only $4 85 onth!
v § drivve . cam

BitTorrent throttling is not a new phenomenon, 15P: have been doing it for years,
Pz started to throttle BitTorrent traffic most BitTorrent clients
B9 o Amgaf

Data Encryption Software
—oecoontermeasure, namely, protocol header encryption. This was the Laptop, Deskiop & Removable Storage Devices. Easy & Secure.

. hegllnml"lg of an ongoing cat and mouse game between I5Ps and BitTarrent client wieny Demal
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Volume based charging
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The IPv4 Consumption

So what?

& The IPv4 Consumption Model

Data  Prediction

Ll mem= o In this model, IANA allocates its last
" / IPv4 /8 to an RIR on the 22" April 2010

Total address demand

This is the model's predicted exhaustion date as of

the 5% August 2007. Tomorrow’s prediction will be
different!

IAMA Pool

E
N
d|




The |IP infrastructure at crossroad

IPv6 only

IPv4/NAT

Something
new coming
along?

IP4-6

coexistence




Crossroad

IPvd+NAT IPvG only

IPv6 Workshop, Sigcomm 2007
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Regulation and policy
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Security



Trend

e Distributed packet cleaning
e Trust malil federation

 Distributed server farm with auto load
sharing




Academic network



CERNET and CNGI-CERNET?2

IPv4
2,000 Universities connected
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Video Applications

Uncompressed
HDTV
800Mbps
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Remarks

 Broadband is a rapid growing market
 Need more bandwidth

 Need more addresses

* A lot of challenges

e Scalabllity is the key




